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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Aluminum-oxide radical ceramics which has the high intensity and the high 
toughness which are characterized by having the organization where the rearrangement which 
one or more sorts in 0.1 - 30% of the weight of a zirconium dioxide, a stabilization zirconium 
dioxide, and a magnesium oxide were distributed over the grain boundary of the aluminum 
oxide of the remainder at a rate of occupying to the whole, and was formed by the plastic 
deformation by hot-pressing processing in said aluminum-oxide grain measures with a 
transmission electron microscope, and exists by the consistency of 1x104 -9x1014cm-2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aluminum-oxide (aluminum 203 shows 
hereafter) radical ceramics which has high Intensity and high toughness. 

[0002] 

[Description of the Prior Art] Conventionally, generally it is aluminum 203. So that the radical 
ceramics may be used for manufacture of various kinds of cutting tools, a machine part, a 
fixture, etc., etc. as engineering ceramics and this may be indicated by JP,1-37348,B At a rate 
of occupying to the whole, 0.1 - 30% of the weight (% shows weight % hereafter) of a 
zirconium dioxide (Zr02 shows hereafter) and Zr02 Yttrium oxide, cerium oxide, and a 
magnesium oxide (the following -- respectively - Y2 03 and Ce02 ~) And one or more sorts in 
the stabilization Zr02 which makes one or more of sorts [ that MgO shows ] come to dissolve 
at 1-20-mol % of a rate, and MgO are aluminum 203 of the remainder. Having the organization 
distributed over the grain boundary is also known. 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, they are high-performance-izing 
of various machineries in recent years and a miniaturization, and the above-mentioned former 
aluminum 203 applied to these although improvement in the speed of cutting is still more 
remarkable and one step of reinforcement and toughness are required more of various above- 
mentioned structural members and an above-mentioned cutting tool in connection with this. In 
the radical ceramics, the present condition is not providing the reinforcement which can 
respond to satisfaction enough at this, and toughness. 
[0004] 

[Means for Solving the Problem] Then, it is the former aluminum 203 of the above [ this 
invention person etc. / viewpoints / above ]. Its attention is paid to the radical ceramics, the 
result of having inquired in order to have raised the reinforcement and the toughness of this ~ 
the above-mentioned fonner aluminum 203 It is 1300-1400 degrees C in temperature 
desirably, the radical ceramics ~ hot-pressing processing ~ If forging-hot-pressing processing 
is performed by 40 - 90% of working ratio and plastic deformation of this is carried out 
aluminum 203 before the plastic defomiation by the above-mentioned hot-pressing processing 
aluminum 203 in the radical ceramics In a grain usually - even if a rearrangement does not 
exist or this exists ~ a transmission electron microscope ~ measuring - at most ~ an about 
[1x103 cm-2 ] consistency ~ What was only by (dislocation density shows the measured value 
by the transmission electron microscope hereafter) A rearrangement is aluminum 203 at a 
consistency higher than this. It comes to be formed in a grain. Said aluminum 203 When the 
dislocation density in a grain is 1x104 -9x1014cm-2, it is aluminum 203. The radical ceramics 
obtained the research result of coming to have higher reinforcement and higher toughness. 
[0005] At a rate of this invention being made based on the above-mentioned research result, 
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and occupying to the whole, 0.1 - 30% of Zr02, One or more sorts In stabilization Zr02 and 
MgO are aluminum 203 of the remainder. It is distributed over a grain boundary. And 
aluminum 203 aluminum 203 which was excellent in the reinforcement and the toughness 
which have the organization where the rearrangement formed by the plastic deformation by 
hot-pressing processing In the grain exists by the consistency of 1x104 -9x1014cm-2 It has the 
description to the radical ceramics. 

[0006] In addition, aluminum 203 of this invention In the radical ceramics, having made Zr02, 
stabilization Zr02, and the content rate of MgO into 0.1 - 30% Degree of sintering with that rate 
sufficient at less than 0.1% is not acquired, but it becomes difficult to, secure desired 
reinforcement and desired toughness as a result. It is a thing based on the reason abrasion 
resistance will come to fall on the other hand If the rate exceeds 30%. Moreover, aluminum 
203 Haying determined the dislocation density in a grain as 1x104 -9x1014cm-2 If one step of 
improvement effectiveness is not acquired for the dislocation density by reinforcement and 
toughness less than [ 1x104 cm-2 ] but dislocation density exceeds 9x1014cm-2 on the other 
hand It is what is depended on the reason for becoming easy to destroy by stress 
concentration and being unable to hold high toughness, this dislocation density of 1x104 - 
9x1014cm-2 - the dislocation density of 1x106 -I'xIOl 1cm-2 desirably At the temperature of 
1300-1400 degrees C, it can usually form 40 - 90% of working ratio, and by performing forging- 
hot-pressing processing by 60 - 90% of working ratio desirably as above-mentioned. 
[0007] 

[Example] Next, it is aluminum 203 of this Invention. An example explains the radical ceramics 
concretely, aluminum 203 which all has the mean particle diameter within the limits of 0.1-0.8 
micrometers as raw material powder Powder, Zr02 Powder, Y2 03 : Stabilization Zr02 of 3 
mol % content Powder, Ce02 : Stabilization Zr02 of 8 mol % content Powder and stabilization 
Zr02 of MgO:9 mol % content Powder, And after having prepared MgO powder, blending 
these raw material powder with the combination presentation shown in Table 1 and carrying 
out wet blending with a planet mold ball mill for 5 hours, it dried and green compact A-F was 
formed in press forming. Subsequently, it is this invention aluminum 203 by performing and 
carrying out plastic defomriation of the forging-compression processing by the working ratio 
which is shown to this by the temperature of 1400 degrees C among Ar ambient atmosphere, 
and is shown in Table 2 with the stress of 50MPa(s) after carrying out [ 1300-degree C ] low-. 
teniperature presintering of above-mentioned green compact A-F on condition that 
maintenance for 1 hour, respectively. The radical ceramics (henceforth this invention ceramics) 
1-10 was manufactured, respectively. Moreover, it is aluminum 203 conventionally by usually 
sintering [ 1550-degree C ] above-mentioned green compact A-F on condition that 
maintenance among Ar ambient atmosphere for the comparative purpose for 2 hours. The 
radical ceramics (conventionally henceforth the ceramics) 1-6 was manufactured, respectively. 

[0008] Subsequently, it is aluminum 203 about various kinds of ceramics obtained as a result. 
While measuring the dislocation density in a grain, flexural strength and a fracture toughness 
value were measured In order to evaluate reinforcement and toughness. These measurement 
results were shown in Table 2. 



[0009] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgl_ejje 



12/8/06 



JP,07-157362.A [DETAILED DESCRIPTION] 



Page 3 of 4 















m 




























o 




























o 














rH 


Umd 


























o 














bo 


































w 




















o 






CO 




* • 




M 






o 


o 






N5 










o 
























< 


< 












• 




< 










o - 


o 






o 






CM 




o 














CM 




• • 


















O 




— 




o 


CO 






o 


o 


o 




o 
















< 




a 
























o 














1— ( 


o 


o 






o 






>-» 


t-i 




O 




















o 














u 


s 


5 


S 


bo 


s 
















w 






o 


o 


w 






m 









[0010] 
[Table 2] 
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[0011] 

[Effect of the Invention] It is aluminum 203 by the plastic deformation by hot-pressing 
processing from the result shown in Table 2. It is clear this invention ceramics' 1-10 with which 
the rearrangement was formed in the grain to have the reinforcement which was 
conventionally [ in which said rearrangement all does not exist ] excellent much more as 
compared with ceramics 1-6, and toughness. As mentioned above, aluminum 203 of this 
invention Since the radical ceramics possesses very high reinforcement and toughness, it 
demonstrates the engine perfomnance which is various kinds of industrial fields to which this is 
applied, and was excellent. 



[Translation done.] 
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